ATP P2 receptors and regulation of bone effector cells.
ATP, signaling through P2 receptors, is one of the most important extracellular regulatory molecules in the skeleton. P2 receptors are divided into two subclasses, P2Y which are G-protein coupled and P2X which are ligand-gated ion channels. There is molecular and functional evidence for widespread expression of both subclasses of receptors by bone cells. Co-activation of P2Y and PTH1 receptors on osteoblasts, leads to synergistic expression of osteoblastic genes, providing a mechanism for integrating local and systemic regulatory signals in bone. Activation of P2Y1 receptors on osteoblasts enhances expression of RANKL leading indirectly to an increase in osteoclast formation and resorption. Expression of P2X7 inducible pores on osteoclast precursor cell membranes allows fusion to form multinucleated osteoclasts and blockade of this receptor inhibits resorption. Bone cells release nucleotides into the extracellular environment to provide highly localized and transient signals that regulate bone formation and bone resorption.